Differential regulation of the 55 and 44 kDa forms of secreted phosphoprotein 1 (SPP-1, osteopontin) in normal and transformed rat bone cells by osteotropic hormones, growth factors and a tumor promoter.
Confluent cultures of rat bone cells synthesize several forms of secreted phosphoprotein 1 (SPP-1, osteopontin), the major phosphorylated forms of which migrate at 55 and 44 kDa on 15% cross-linked SDS-PAGE gels and correspond to the transformation-associated proteins pp 69 and pp 62. A clonal rat calvarial cell line (RCA 11), which expressed the highest level of SPP-1, produced only the 55 kDa form of the phosphorylated protein, whereas normal rat calvarial cells enriched in osteoblastic cells (RC IV cells) produced mostly the 55 kDa form, with small amounts of the 44 kDa form. In contrast, a 44 kDa form was the major [32PO4]-labelled SPP-1 synthesized by a rat osteocarcoma cell line (ROS 17/2.8 cells) with lesser amounts of the 55 kDa SPP-1. When [35S]methionine was used to measure protein synthesis, only the 55 kDa SPP-1 could be clearly detected in confluent cultures of each cell population, indicating that the 55 kDa SPP-1 is the prominent form of SPP-1 synthesized by each cell population. Following treatment of the normal rat bone cells for 24 h with osteotropic hormones (vit D3, PTH and RA), growth factors (PDGF, EGF, TGF-beta), a tumor promoter (TPA) and a plant lectin (Con A), the 55 kDa [35S]methionine labelled SPP-1 was increased 1.7-8.3-fold. Similar, but generally lower responses were observed in the clonal RCA 11 cell line, whereas the ROS 17/2.8 cells were more refractory, showing only a strong response to vit D3. In general, vit D3 produced the strongest stimulation in all populations with TGF-beta producing a good response in the non-transformed cells and RA in the RC IV cells. In contrast, PTH was inhibitory in both RCA 11 and ROS 17/2.8 cells. In most, but not all, cases the alteration in SPP-1 synthesis reflected similar changes in SPP-1 mRNA and in the intensity of the [32PO4]-labelled 55 kDa SPP-1. Collectively, these studies demonstrate that bone cells produce several forms of SPP-1 which are differentially regulated in normal and transformed cells through both transcriptional and posttranscriptional mechanisms.